Translation termination factor eRF3 mediates mRNA decay through the regulation of deadenylation.
Messenger RNA decay, which is a regulated process intimately linked to translation, begins with the deadenylation of the poly(A) tail at the 3' end. However, the precise mechanism triggering the first step of mRNA decay and its relationship to translation have not been elucidated. Here, we show that the translation termination factor eRF3 mediates mRNA deadenylation and decay in the yeast Saccharomyces cerevisiae. The N-domain of eRF3, which is not necessarily required for translation termination, interacts with the poly(A)-binding protein PABP. When this interaction is blocked by means of deletion or overexpression of the N-domain of eRF3, half-lives of all mRNAs are prolonged. The eRF3 mutant lacking the N-domain is deficient in the poly(A) shortening. Furthermore, the eRF3-mediated mRNA decay requires translation to proceed, especially ribosomal transition through the termination codon. These results indicate that the N-domain of eRF3 mediates mRNA decay by regulating deadenylation in a manner coupled to translation.